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We, Eevin .VAOT0C3H, of 104, 
Gloucester Eoad, Eegent's Poxk, Lo^^^on, 
If.W.l, and JosES' Ej^Fj^ra, of .81*^ 
Modrany, Czecho-SloT^^lda, both citizenB 
li ai Czeclio-Slovalda,. do ;Jiereby .deolaxe 
the nature of. this iuTeatioa and m wnat 
manner iie same is to be performed, to 
be particularly described and ascertamed 
in and ty the ioUWing statement: — . 
•to This "invention relates to change speed 
gears for chain ..driyes and ha^ for its 
object to provide a simple, cheap Mia 
reliable 4evice. .oi this, nature, suitable 
for application for example -to bicycles. 
15 The invention relates more particularly 
to change speed gears for cham drives, 
wherein drive is - transmitted selectively 
from a driving sprocket to . on© :of a 
plurality of driven sprockets. . 
on ■ According to_the invention, the coaxial 
driven sprockets of progressively vary- 
inff diameters and .of equal tooth pitch 
^ are fixedly mounted on a driven member 
and each is provided by the reduction oi 
25 tooth thickness wilh. two spaced^rginai 
ramps sloping ii opposite flirections, the 
corresponding ramps on adjacent sprockets 
sloping in the same direction and tom- 
inc a substantiaUy heUcal path for - the 
30 palsage. of the chain from one sprocket to 

• the other. At least one . tooth may: be 
omitted on one or several s>i the sprockets 
where the path passes from onfi sprocjcet 

to the other. - ' , ' / n - 

35 Means axe provided for -tog the 

chSn tran^A . of the £1^11./^^ 
sprockets T^hUe it ifi driving one of. them 
and when one of the Ms ^^^^^^ ^n t^^ 
course of rotation at the flexed portKjn ot 
40 the chain same run^ on the ramp a?d 

* deflected from this sprocket to .^e P^.^,^®^ 
up by the adjacent one towards which J t 

has been flexed. „ . " ■ . • - 
The means for flexing- the -chain may 

45 comprise a'rockable. fork embracing it, 
meais being provided for operating the 
fork and such fork opiffating means being 
nreferably so constructed to operate, a 
lockey pn^^ for taldng up the slad. m 
60 the cLin when the drive transmitted 
to any but the largest of driven Bprqd^ets. 
the operation of the fork and jockey 
pulley being simultaneous. - - ; - - 
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The ■ invention will now be more 
particularly described with reference to 65 
the accompanying drawing, vhich shows 
an embodiment of the iirvention by vyay 
of example. - 

Fig. 1 is a side elevation of. a set ot 
three driven sprockets, only fragments of 
the two smaller ones being shown. . 

J?ig. 2 is a dingrammatio illustratinn of 
the application of the invention to a 
bicycle, on a smaller scale. 

Pig. 3 is a side elevation and Fig. 4 a 
fragmentary plan Tiew of the chain flex- 
ing fork. ' . , . 1 

;Fig, 5 is an end elevation of the jockey 
pulley and its mounting. 

Fig. 6 is a side elevation of the fork 
and jockey pulley operating means. ^ 

Referring to the drawing, the chain 1 
(Fig. 1) is show driving the largest of 
the three sprockets 2, 3 and 4 of progres- 
sively varying diameters and equal tooth « o 
pitch. The sprockats are splined on a 
driven member 5, which in .this example 
15 ill the form of a hub which . may be 
embodied, for example, in the rear axle 
assembly of a bicycle and .may house or 
f orin part of a free wheel. 

Each of the sprockets 2, 3 and 4 is pro- 
vided by tbe reduction of tooth thiakness 
with two spa,ced marginal ramps respec- 
tively indicated at 6 an.d 7 on the sprocket 
2. The ramp 6 dopes in . one direction 
and the ramp 7 ia'the opposite direction, 
as shown, while the ramps on sprockets 3 
and 4 corresponding to 6 slope in the 
same directipn as 6 but are angularly dis- 
plaiced with reference thereto and to^ one 
another so as to form .a substantially 
helical path for the passage of the chain 
from pne sprotiet to the other. .In, the 
example shown in Fig. 1, the chain is on 
the largest sprocket 2, and when it is 
flexed -transversely .(jf tbe .plane of 
sprocket 2 towards sprocket _ 3, tor 
example by means of a fork- 8 (Figs, 2 and 
3) the' tooth 9 in the ramp 7 wiU not 100 
^engage in the links of the chain owing 
to same having been moved out of its 
plane, but the- thinned leading side 10 ot 
tooth '9 will engage behind the chain and 
force same up on the ramp 7, wherehy 1U& 
the ohain will be further ddiected into 
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tlie plane o£ sprocket 3. Tte first tooth, 
of sprocket 3 to approach the chain vriU 
then en^ag'e in the links thereof and thus 
sprocket 3 will g^radually pick up the 
5 chain as it g^radiially leaves sprocket 2, 
Trhereby the gear change is ejected. The 
chain moves on a ielical path ,ind the 
engagement of tke chain by sprocket 3 at 
the initial stage is facilitated -by the fact 
10 that the corresponding ramps 7 on the 
adjacent sprociiets 2 and- ^ tiiemselves 
form part of the helical path on which, the 
chain moves on geai* changing. 
Changing from sprocket 3 to sprocket 4 
15 is efecied in the same manner- and chang- 
ing from a smaller to a larger sprocket is 
effected in a similar manner with the aid 
of the raiiip 6 and the ramps correspond- 
ing thereto on- sprockets: 3 and 4. _ 
20 In the example shown the flexing • of 
the chain is effected by means of a fork- 8 
mounted on the- bicycle- frame (in the 
application , of the invention to- a bicycle 
as shown in Pig. 2) for rocking about a 
25 substantially vertical- axis and engaging 
the lower run . of the -chain near the 
sprockets 2, 3 and 4. ^The fork is -spring 
pressed in. one direction-and has -a lateral 
arm 11 to which is attached one end of a 
30 cable „ 12, the, other end of which is 
-atta<fheci to the arm- 14 -of a. bell crank 
lever 13, 14 mounted' within the- reach of 
the rider (Pigs. 2 and 6),. the arm- 14 of 
said- lever ^serving. as- a gear change lever. 
35 The arm 14^ is provided with a peg (not 
shown) which, is adapted to engage in 
arcuately disposed holes 15 of a plate IG, 
the holes 15 corresponding to the various 
-angulai' positions of the. fork 8 in the 
40 planes of the various sprockets 2, 3 and 
4. . The bell crank 13, 14 is spring 
pressed in direction, of rotation/ -a spring 
17 being provided for this purpose and it 
is pressed towards the plate 16 by a 
45 springy blade IS, the purpose of which is 
to maintain engagement between the peg 
of the gear lever 14 and the holes 15. 

A jockey pulley 19 is mounted on a one 
armed lever 20, wkich is mounted for 
50 rocking about a substantially horizontal 
asis on the bicycle frame. The lever 20 
is connected by a cable 21 to the arm 13 
of the bell crank 13, 1 4, the arrangement 
being sucK that when the gear lever 14 is 
55 moved for -changing over to a smaller 
sprocket the jockey pulley is rocked for 
taking up the sladv in " the chain and 
when the gear lever is moved for chang- 
ing to a larger sprocket the jockey pulley 
60 lever is rocked, for permitting the slack ^ 
^ be taken up by the larger ispro'cket. In 
- Pig. 2 the chain is. on the smallest sprocket 
and the jock6y puHeJ: 19 is ^hown in full 
lines in the position for taking up the 
65 greatest slack, wliije the dotted position 



is one whicli the jockey pulley occupies 
when the chain is on the largest sprocket. 
A spring 22 presses the jockey pulley into 
engagement with the chain, as shown in 
Pig, 5. fjQ 

As will be seen in Pig. 1, the slope of 
the ramps 6 and 7 is such that the tooth 
at the thinnest part of the ramp dis- 
appears (i.e. the tooth next to 9 in clock- 
wise direction in the case of ramp 7), 75 
wliereby-the flesing-of the." chain for the 
passage thereof frxjm. one sprocket to 
the- other is- facilitated.- This arrange- 
ment is preferred, but is not absolutely 
necessar.y. and in the . case of -sprockets of 80 
small -diameter, e.g. 4 in Pig. 1, it may 
be omitted altogether, even if employed 
in -the -case of the larger sprockets, such 
as 0-and-3.- ..... . 

Having. now particularly described and 85 
ascertained- the nature of our said inven- 
tion and^ in what manner -the ^ame is to 
be performed, . we declare- that wkat we 
claim is ; ^ 

1. A change > speed- gear - for • ehain 90 
drives, wherein . drive is . trajismitted 
seleiitively from a -driving sprocket to 
one. of a, plurality of driven sprockets, 
characterized in that the coaxial driven • 
sprockets are fixedly, mounted on a 95 
-driven member, and each is- provided -by 
the reduction of .tooth thickness with two g 
spaced marginal ramps sloping in oppo- 
site directions, the corresponding ramps 

-on adjacent sprockets sloping iu the same 100 
direction and • forming a substantially 
helical path for the passage of the chain 
•from one sprocket to the other. . 

2. A change .speed gear according' to 
Cla-im 1, wJierein at least one tooth is 105 
onutted on one . or. several ^f the driven 
sprockets where the ramp is thinnest, i.e. 
where the helical path passes from one 
sprocket to the other. ' . . . 

3. A change speed gear according, to HO 
C/laim 1 or 2, wherein the driven sprockets 
are splined on a hub adapted to Louse or 
formed as part of a free wheel. - 

• ^- 4 f^^^oO speed ^ear according to 
any of the preceding claims, wherein the 115 
chain is passed from one driven sprocket 
to the dther by means of a. member rock- 
able transversely ,of the plane of the 
sprockets and adapted to- flex the chain 
out of the plane of one sprocket and into 120 
the plane of an adjacent sprocket. 

5. A change speed gear according to 
claim 4, including a jockey pulley foj 
taking up the slack in the chain when 
same^is on any- but tke largest driven 125 
sprocket, wkerein the jockey pulley is 
operated simultaneously with the. chain 
flexing member by means' ot a common 
gear lever. 

6, A chain drive ekange speed gear 180 



Bubstantially as terc-m aessnbea jicu 
reference to tlie z2cojn.vzx.r-^s ^Jf^^S- 
Dated this 15tk dey of .June, 183 <. 



EDWIN 0. AXE, A-LMJ., 
27, Chancery Lane, London, \\ .i> .^s, 
Agent for Applicants. 
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